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Authors  Vitkevich, V. Ve 
MeenexgCMTETET EA SORTS ESSERE! 
Title t Results of observations of radio-wave dispersion over electron 


heterogeneities of the solar crown 


Pariodical | $ Dok. AN SSSR 101/3. 429-432, Mar 21, 1955 


Abstract ¢ Results of observations of radio-wave dispersion over the soler crown 
are presented. The mathod of interferences as used for the observations 
with the help of marine interferometers (the observations were conducted 
at two stations). The crab nebula ( = 0.55 22 40% and * 22° 10') 
was considered as the source of radio-waves propegating through the 
golur crown. it was concluded from the phenanena observed that the 
golar crown is very heterogencous. Taree references: 2 USSR end 1 English 


(1951-1952). Graphs. 


Inetitution 1: Acad. of Sce, USSR, The P. Ne Lebedev Physical Institute 


Presented by s Academician M. A- Leontovich, Decembe:: 20, 1954 
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Card 1/1 © Pub. 22 - 13/62 


huthors t Vitkevich, V. V. 
men CRT AAT EEE ESET 7 

Title t A new system of medulated radio reception of weak signals and its applice- 
tion to the construction of a radio-telescope ©. & high ressolving power. 


periodical 1 Dok. AN ScSR 102/3, 469 - 472, May 21, 1955 


Abotract 2 A new method of yadio-detection of wak signals is described. The method 
4s based on the uso of a radio-interferoreter described in the aathor's 
previous work. Due to a further development of the radio-interfarometer 

(double frequency modulations, swinging radio reception diagrems), a con- 
struction of a radio-telescope of a very-high ressolving power is sugges- 
ted, Six references: 1 USA and 5 USSR (1952-1953). Diagrams. 


Institution : The Acad. of Sc., USSR, P. H. Lebedev Physical Institute 


Presented by: Academician M. A, Leontovich, March 3, 1.955 
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Category : USSR/Radiophysics - Application of radiophysical methods I-12 


Abs Jour : Ref Zhur - Fizika, No 1, 1957, Ho 1970 


Author . Witkevich, VV. 
Title : Radio Iriterferometers and Radio Telescope of the Crimean Stations of the 


RIAN (Physics Inst. of the Acad. of Sciences). 


Orig Pub : Tr. 5-go soveshchaniya po Vopr. kosmogonii, 1955, M., AN SSSR, 1956, 14-34, 
Diskus. 34-36 


Abstract : The Crimean station of the FIAN operates many radio telescopes in the de- 
cimeter and meter bands. The 10-cm setup operates on the modulation prin- 
ciple. The antenna is a parabolic reflector 7.5 m in diameter. The radio- 
telescope for the 23 cm wavelength has an antenna 4 m in diameter and operates 
on the modulation principle. The 50-cm radiometer also operates on the mo- 


d@ulation principle. The pandwidth or the frequencies employed is 2 Mc. The 
sensitivity at a 4-second time constant is 4° relative to the antenna temper- 


ature. The antenna is 4 parabolia reflector 3 meters in diameter with a re- 
ceiving dipole at the focus. Interference reception is used. Using the 
above equipment, the radio radiation from the sun was investigated. To in- 
vestigate the spectrum of the short-period radiation flares from the sun in 
the 80-100 Mc band, a multi-channel radiospectrograph is used. Many setups 
in the meter band are based on the compensation principle. They are used to 
investigate radio radiation from the sun, the galaxy, and from local sources. 
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Category : USSR/Radiophysics - Application of radiophysical methods 


I-12 


Abs Jour : Ref Zhur - Fizika, No 1, 1957, Ho 1970 , 


Only interference reception 4s employed. The radiotelescope for 3.5 meters 
has two in-phase antennas, consisting of 24 half-wave vibrators each. ‘The 
pass band of the receiver is 0.2 Mc, the noise factor is 5, and at a time 
constant of several secdnds the sensitivity reaches 1-26 of the intrinsic 
noise. An analogous circuit is used for the 5.6 meter equipment. The anten- 
nas employed for some observations are parabolic cups 30 m in @tameter, dug 
into the earth and covered by & metallic net. An in-phase antenna with 
yibrators is available for systematic observation of the sun.atl.5 meters. 
In the diseussion of the paper, Ya. Ya. Ikaunieks made a brief report on work 
on radioastronomy in Riga, where preffrations are made to investigate the ra- 
diation of the Galactic background at 210 Mc. 
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‘Category : USSR/Radiophysics - Application of radiophysical methods I-12 


‘Abs Jour : Ref gour - Fizika, No 1, 19 q No 1982 
Inst ¢ Physics Institute, Acad. of Sciences USSR 


Author : Vitkevich v.V. 
Title -"On Radio Waves from quiet and. Weakly-Disturbed sun 


Orig Pub : Tr. 5-go govesbchaniya po VOPT kosmogonii. 1955, M-» AN SSSR, 1956, 149-172 
diskus 172-173 


Abstract : Report on the results of an experimental investigation of radiowaves from 

the sun in the decimeter (10, 23 and 50 cm) band and in the meter (1 and 1.5 
m) band, carried out in 1951-1955 at the Crimean station of the Physics Inst. 
of the USSR Acad- of Sciences. A study was made of the distribution of the 
radio brightness over the disk, the shape of the corona, the position of the 
center of the radio waves; and the character of the radio waves. Twenty-three 
cm waves were used to carry out interference observations of the sun's radio 
waves, and also observations during the time of the partial eclipse on 25 
June 1952 in Alushta. Comparison of the eclipse curve with theoretical curves 
has shown that & certain average distribution of the radio brightness is ob- 
served between the thin ring of the disk and the evenly-radiating disk models. 
The principal portion of the radiation from the sun comes from the bright 
ring at the edge of the disk, as 1s also confirmed by anterference-obser vation 
a@ata. The 50-cm marine snterferometer was used to observe radio waves from 
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Category : uSSR/Radiophysics - Application of radiophysical methods 


avg Jour : Ref Zhur - Fizika, No 1, 1957, Ho 1982 


+ sun. No asymmetry of the solar coronas was observed in 1949, and 


the quie 
in 1951 and 1953-4 the effective dimension of the solar cerona was sane- 
on the average in the direction of the equater than, in the direc- 


pole (the degree of shape asymmetry reached 25-30%). Measure- 
1993-54 showed that the position of the radio waves 
with the @urve showing the variation of 
quite similar to the curve showing, the 


change in. the amount of the sunspots. This indicates & connection between 
the sunspots with the appearance of additional sources of radio waves. 

was noted at the same time that in ‘the decimeter pand: (1) the "radio spots” 
frequently rige earlier and set later than the visible spot; (2) the radiation 
"pattern" of the "radio spot” bas no notable directivity; the attenuation of 


the intensity of radiation when & "yadio spot” is located on the edge of the 
disk does not exceed 20-30% (optical thickness not greater than 0.3). Qb- 


servations at 1 and 1.5 meters disclosed two states of radiowave radiation 
from the sun: & quiet state, and one characterized by the presence of indivi- 
dual small short -periods flashes of radiation (See Abstract 1969 for detailj- 


Bibliography, 13 titles. 


tion of the 
ments at 10 and 50 cm in 
varies continuously from day to day, 
the center of the radio waves being 
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Category : USSR/Radiophysics - Application of radiophysical methods I-12 
Abs Jour : Ref Zhur - Fizika, No 1, 1957 No 193 


Author ; Vitkevich, y.V., Chikhachev, B.M. 
Title > Observation of Radio Waves fram the Sun in the Meter Band During the Total 
Solar Eclipse of 25 February 1952. 


Orig Pub : Tr. 5-g0 soveshchaniya po VOpr. kosmogonii. 1955, M., AN SSSR, 1956, 174- 
178, diskus. 178-181 


Abstract : Radio waves from the sun were observed at 1, 1.5, 2, and 2.6 meters in the 
strip of the total eclipse phase (Archman Station, Maikmenian SSR). The 
eclipse curve obtained at 1 meter is almost fully symmetrical about the mo- 

ment of the total eclipse phase; the 1.5-meter curve is somewhat asymmetrical, 
with the eastern part of the sun radiating somewhat stronger than the western 

one. Comparison of these results with observation data on the eclipses of 20 

May 1947 and 30 June 1954 discloses a reduction in the solar corona (reduction 
in solar activity). The asymmetry of the curves abserved at 2 and 2.6 meters, 
4s even greater. By comparing their results with the results obtained by the 

French expedition in Mhartoum, the authors reach the conclusion that the dis- 

tribution of the intensity of the radio waves in the meter band over the 

solar disk may vary even during the eclipse observation time. Bibliography, 

2 titles. 
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: Vitkevich, Vv. sank 
mie. : eerie of the Scattering of Radio Waves by Electronic Trregulariti 
of the Solar Corona. 
203- 
Orig Pub : Tr. 5-g0 soveshchaniya po vopr. kosmogonii. 1956, M., AN SSSR, 1956, 203 
223, diskus 223 


Abstract : See Ref. Zhur. Fiz. 1956, 11256 
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+ Abs Jour 1 Ref Zhur - Fizika, No 5, 1957, 
Author : Vitkevich, V.V., Kameneva, ZL.» 
Inst : Not given 
Title , Multi ple-Channel Radio Spectro gra 

of Observations Made with it, 
Orig Pub 3 Radiotekhn, i elektronila, 
Abstract : Desoription of a spectrograph, 


dual receiving channels with a p 
Mo, equally distributed over the range bd 
is a truncated paraboloid 


Mc, ‘The antenna 


meters, in the foous of which are placed two di poles. 
high frequency amplifiers are use 
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Category < ugsh/Raddophysics’ - Application of Radicphysical Methods I-12 


Abs Sour : Ref Zhur - Fizika, Ho 2, 1957, Ho 4656 


Author + Vitkevich, V.V., Udal'tsov, V-A- 
Title . Observations of the Radio Waves from the source in faurus-A When the 
latter is Eclipsed by the Moon. 


Orig Pub :; Astron. teirkulyar, 1956, 22 epr., No 169, 5-6 


Abstract : Report on preliminary results of observations of a discrete source of 
radio waves from Taurus-A, when the latter is eclipsed by the moon. 
The observations were carried out at 6.5 and 3.5 meters near Moscow 

on 30 November 1955 and 2h January 1956. 

Since there was nO {rcrease in the amplitude of the interference Te- 
cord and in the shift of the maxima ot the instants preceding the first 
and after the fourth contacts, 4t is concluded that the ionosphere of 
the moon is more than 10°" rarer than that of the earth. ‘The angular 
aimensions of the source are determined (5'+ 1' in’direct ascent and 
6'#£1.5' in declination). The {rreguiarities of the @istribution of 
intensity over the “radiating region were detected, and also a shift 
in the coordinate of the effective center of the radio waves relative 


card : 1/2 


SB a ie 
SHUMGL AAA MAST eh 


APPROVED F : 
OR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120008-5 


"APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120008-5 


pba Hee SPRATT SEES Sue eI AE EEA ES A SEE PREP EER NS EES 


_ 7 ‘ 


Category :"USSR/Radiophysics - Application of Radiophysical Methoda I-12 


Abs Jowr-r’Ref Zhur - Fizika, Wo 2, 1957, No 4656 


to the optical center by 2.5', exceeding the errer in the determination 
of ‘the coordinates. A possible explanation for these peculiarities 


is offered. 
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_VITKEVICH, V.V., and KOHURIN, J.L. ‘ 


"Research on the Irregular Structure of the Ionosphere by means cf Radio- 
astronomical Methods ," 


paper presented at the 12th Gneral Assembly of the International Scientific 
Radio Union (URSI] at Boudler, Colorado, 22 Aug - 5 Sept 57 
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YITKEVICH,V.V.. KOKURIN ULL 109-7-2/17 


AUTHOR: 

TITLE: Towave ke yaction Irre rities and Corsijerable Diacontin- 

: vities in the Ionosphere. (Neregulyamos*3 refraktsii radiovoir 
4 bol' shiye neodnorodnosti vy ionosfere» Russian 

_“pERIODICAL: Radiotekhnika i Elektronika, 1957» Vol 2, Nr 7» PP 826-832 
‘ (U.S.S-R-) 
ABSTRACT: The measuring method and the results cbtained by the investiga~ 

tion of the vertical refraction of radio waves by cosmic sources 


in zenith angles of z = 90- 70°, at a wave length of & m is 
described. It ig shown that vertical refraction is frequently 
subject to jrregular modifications and that drregular refraction 


1t of the occurrence of elect 
horizontal measurements of the order of 200 km in @ height of 
~ 350 km (F-layer). At such a distar.ce the optical Layer thick 


2 are snvestigated. 


ous ionospher 
4y analyzed, and 


pment of she heterogeneities 
it is shown that the occurrence of heterogeneities in the Lono- 
sphere is connected with sun activity. (with 7 Illustrations; 


4 Table and 1 Slavic Reference). 
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AUTHORS: Vitkevich, V.V- and Udal’ tSov, Vis 
TITLE: A New Radio-telescope (Novyy radioteleskop) 


PERIODICAL: Radiotekhnika i Blektronika, 1957, Vol.II, Ho.12 
pp. 1548-1549 (USSR} 


ABSTRACT: The construction 2f a new, large radio-telescope was 

commenced in the: Crimean research station of the Physics 

Institute of the * Aosi Sc. USSR in July, 1957. The device 
(see the photograph on p.1548) is in the form of a paraboloidal 
segment, having a diameter of 31m: is is dug jnto the soil 
and covered with concrete and metal. The telescope is fitted 
with a special trolley in its foas, which permits the adjust— 
ment of the directional pattern of the antenna and tracking 
the investigated radiation source. The telescope can be used 
to study the radiation of Taurus-A and that of the galaxy and 
metagalaxy, as well as that of individual discrete sources. 
Some preliminary measurements on the radiation of the sun and 
the Cancer nebulae were carried out at wavelengths of 50 to 
10 cm. There is l photograph and 3 Slavic references. 


SUBMITTED: August 3, 1957 
AVAILABLE: Library of Congress 
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The Sun's Supercorona 26-12-3/49 


ASSOCIATION: 


AVAILABLE: 
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waves, it was possible to separate the sun's radio emissions 
from those of the Crab Nebula. The results of these observ- 
ations led to the conclusion that the scattering of radio 
waves was caused by electron non-uniformities extending over 
a distance of 5 to 20 sun radii, These electron formations 
are called the sun's supercorona and consist of immense clouds 
of ionized gas surrounding the sun. This region links to- 
gether the solar corona and the zodiacal light. 

There are 1 photo, 8 diagrams and 1 reference which is Slavic 
(Russian) 


Institute of Physics imeni P.N, Lebedev of the AN, USSR 
(Moskva) (Fisicheskiy Institut imeni P.N, Lebedeva Akademii 
nauk SSSR (Moskva) 
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AUTHOR: ~ - Vitkevich, V» Ves 3Q-11-14/23 
a eo jaico-Mathematical Sciences. 
: MITLEs Powerful Radiotelescope in the Crimea 


(Moshchnyy TadiovelesKkoy vy Krym) 
PERIODICAL: Vestnik AN SSSR, 1957, Vol. 27, Nr 11, pp» 110-112 (USSR) 


ABSTRACT: A new radiotelescope was erected near the research station 

of the Physical Institute AN USSR imeni P. Ne Lebedev. For 

this they used an earth-basin (zemlyanaya chasha) of the large 
radiointerferometer with whose aid the corona of the sun was 
investigated by means of the "method of radioscopy". This radio~ 
telescope is a rigid dish- or cup-shaped parabolic structure 
(reflector), 31 ™ in diameter, sunk into the ground and rein- 
forced with concrete, oriented to the vault of the sky with an 
{nolination of +22% A diagram of the radioemanation (sun) was 
taken on the wave-length 50 cm (am). On the sane wave the or- 
igin of the A-corpuscle (telets-A) wag recorded with accuracy 


: 136 107°4w / me Hz oyoles (gts)} « mests with 10 om (sm) 


waves and the preliminary result on the 3 om (sm) -wave show 
that the telesoope jg usable on this ghort wave. The diagram 
Card 1/2 of reception lay close to 4,5 (corresponding to the observation). 
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One of the most interegting objects of research «the origin 

of the A-corpuscle (telets-A) was identified with the Super- 
nova (averkhnova) NGC 1952. Later on other sources of eman- 
ation (within the inolination range 22°) shall also be invest- 
igated. The investigation of the radioemanation of NGC 6853 
also is of great interest. The use of a second movable antenna 
the possibility of investigating the oorona of the gun by 

means of "radioscopy”" (prosvechivaniye) in the range of micro- 
waves. In this manner they hope to obtain reliable date on the 
heterogeneity of the corona of the sun (distance 4-5 Ro). It is 
further assumed that the new radiotelescope will be very useful 
in the investigation of the radioemanation of the moon ~ poss- 


ibly also of other planets. 
There are 1 figure and 1 reference, 1 of which is Slavic. 
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Investigations of the Solar Supercorona by the reception 
of radio emission from Jupiter. (Ob issledoveniy 
sverkhkorony solntsa posredstvom priema radioizlucheniya 
yupitera). 


"Nagstronomicheskiy Zhurnal" (Journal of Astronomy), 

TO57, Vol. 34, No.2, pp. 217-221 (USSR). 

The radioscopic method has been successfully employed in 
the study of the Solar corona (1-6). Itis suggested 


that the radio emission from Jupiter may be employed in 
The radio emission fron Jupiter has the 


diation is greatest at 


he intensity of 


intermittent in character. 
y small 


length rang 

supercorona. If the radiat 

used, the finiteness of the distance 

the Sun must be taken into account. This can be done 
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Investigations of the Solar Supercorona sy the AEept ion 
of radio emission from Jupiter. (Cont.) 


ay quite simply from geometrical considerations. An 

‘ interferometer was constructed in which one of the two 
antennae has a single main loop, and the other is made 

: in the form of a grating consisting of eight loops 

: (distance between the loops 5 = 6°, loop width 1°). 
Such a system will separate ouf the effects of sun-spots. 
Fig.4 gives the plot of the angular distance between 
Jupiter and the Sun as a function of time. Table 2 
gives the dates in 1957, 1958 and 1959 on which this will 
be a minimum, A study of the supercorona during years of 
both maximum and minimum solar activity, will lead to 
information on the dependence of the latter on the phase 
of the solar cycle and its physical nature. 2 tables, 
4 figures, 8 references, 6 of which are Russian, 


Physical Institute imeni 
P. N. Lebedev, 
Ac. Sc., USSR. Recd. July 16, 1956. 
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1 of Astronomy), 
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PERLODICAL: 
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Radio stars and methods of their investigation. (Cont.) 


There are 5 figures and 2 tables, and 4 references, 1 of which 
is Slavic. 
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-' AUHOR: Vitkevich, V. V. and Sigal), M. I. 33-5-5/1L 


| TPT: On the Radio Emission of Coronal ordensations. 
; (O Radioizluchenii Koronal'nykh Kondensatsiy) — 


” PERIODICAL: Astronomicheskiy Zhurnal, 1957, Vol.34, No.5, 
pp. 716-723 (USSR). 


ABSTRACT: It is known that the solar radio emission in the decimeter 
and meter region originates in the solar corona. Therefore, 
by studying this radiation it is possible to obtain 


the sun. The solar radio emission in the decimeter region 


-nents: 1. radio emission of a "quiet sun", due to thermal 

_yadiation of the corona; 2. 4 slowly varying (with time ) 
component connected with long lived formations such as 
spots, coronal disturbances etc.; 3. radio emission flares 
connected with fast solar processes © -B- chromospheric 
flares. In the present work some results of studies on 
the second component are reported. Observations were 
carried out at 50 cm. using a two antenna radiointerfero- 
meter. A modulated radiometer set up differentially was 
used a8 a receiver. ‘The base of the interferometer was 

Gard 1/3 disposed along the west east direction. The dimensions of 


eee 
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‘ Qn the Radio Emission of Corgnal Condensations.. 
the base were D = 45.95m = 71.34 while the anguiar aperture 
of the central lobe was Ag = 47'. The relative dimensions 
of the base and the source were such that a clear inter- 
ference picture could be obtained from the sun. Observa- 
tions at 10 cm. were obtained using a single mirror- 
reflector. The reflector was in the form of a paraboloid 
of revolution and its diameter was 7.5m. while the angular 
width of the main lobe was 45'.8. Figure 1 shows typical 
records of the radio emission at 10 and 50 cm. The appara- 
tus is more fully described by the first of the present 
author's in Ref. 15. As can be seen from figures 2a and 
2b there is a close connection between the change in 
position of the effective centre of solar radio emissio 
and the instant of coronal formations in the line 5303 
This applies to observations at 50 cm and 10 cm. It is 
shown that the variation of intensity in the green line is 
closely connected with changes in radio emission. In this 
way radio observations can be used_to make deductions about 
coronal activity in the line 5303 & without the use of 
optical observations. There are 7 figures, no tables and 
14 references, 8 of which are Slavic and 4 of these are by 

Card2/3 the first of the present authors. 
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ibilities, problems associated with the measurement of anguler 
a@imensions of radio stars as functions of N and I are con~ 
sidered. It is showm that such a measurement is possible, at 
least in principle, the distance between the antennae being of 
the order of 40 km. (for an interferometer used by Ryle). 

It is shown that the most suitable type of antenna systems 
are those of the split cross type, as shown in Fig. 5- Their 
resolving power is mich higher than that of large radio tele- 

the ordinary type, the active surface of which is 
limited by a convex curve (parabolic reflectors, synphase 
antennae, etc.). The sensitivity of these "orlinary" telescopes 


order to employ large antenna systems most effectively in radio- 
card 2/3 telescopes in recording the largest number of radio stars, it 
is necessary to pay special attention to side lobes. These may 


“In a recent paper, Khaykin (4) stated that it should be 
expected that the biggest radiotelescopes will be of the refl- 
ector type, and not the refractor type, just as in the analogous 
optical case. The present author argues against this suppos- 


: 


ition and is of the contrary opinion. 
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} AUTHOR: Vitkevich, WV. V. 

- @ITLE: Investigation of the Tonospheric Irregularities by Radio- 
Astronomical Methods (Issledovaniy? jonosfernykh neodnorod- 
nostey radioastronomicheskimi metodami ) 


PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol 3, Nr 4, 
pp 478-486 (USSR) 


ABSTRACT: The problem was investigated experimentally and the 
results are reported graphically. First, the refraction of 
metre and decimetre radio waves in the terrestial atmosn: ere 
was studied. The vertical refraction R is defined 2s the 
difference between the true zenith angle Zy of the radiat- 


ing source and the experimentally determined ansle of the 
incoming radio waves, Z, . The refraction can thus be 
defined as: 
R(z) = Zy - By (1) 


In general 2, is lnown and for the Sun it can he measured 


by assuming that it ig measured with respect to its centre, 
During the periods of solar activity the Sun contains a 
nunber of local radiation sources and their co-ordinates can 


Cara 1/4 be determined by means of suitable calculations which take 
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Investigation of the Ionospheric Irregularities by Radio-Astrononical 
- Methods 


into account the rotation of the Sun. The problem is there- 
fore reduced to the determination of ly Experimentally, 


Z can be determined by the interference method. The re- 


ceiving antenna in this method was situated on a hill in the 
vicinity of the sea. The antenna received the direct wave 
as well as the wave reflected from the sea, If, due to the 
rotation of the Earth, Zy changed, the difference in the 


path of the wave changed correspondingly and an interference 
pattern was produced. The position of maxima and minima of 
the interference pattern was used to determine the values of 
Zz and subsequently R(z se Some of the experimental 


results taken at wavelengths of 0.5 to 1.5 m are shown 
in Fig.2, Further graphs of R(z, ) are showm in Figs.2 and 


3.The curves were plotted farwavelengths ranging fron 0.5 to 
4m, Similar curves were taken at a wavelength of 4 1 for 
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Investigation of the Ionospheric Irregularities by Radio-Astrononical 
Methods 


the radiation of "radio stars". These are ghowm in Fig.4. 
The above experimental results were used to determine the 
gradient of the optical path length and to estimate the 
electron inhomogeneities causing the irregularities in the 
vertical refraction. Curves of the optical path length es 
a function of 2, are shown in Fig.6. Some measurements 


were also carried out on the horizontal jonospheric refrac- 
tion and the results are reported in Fig.7; curve l of Fig.7 
was taken on July 10, 1952 and curve 2 on July 13, 1952; the 
curves represent the variation of the refraction as a funct— 
ion of time. In all the above cases the irregularities were 
such that the interference pattern was not perturbed, low- 
ever, during the measurements of the radiation of "radio 
stars" at a wavelength of 6 m and of the Sun at a wavelength 
of 4.5 m, it was noticed that the interference pattern can 
become distorted or would disappear altogether. Mis effect 
is illustrated by the curves of Fig.8 which show a gradual 
transition from a definite interference pattern to its 
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almost complete disappearance, There are 8 figures and 2 
Soviet references. 

ASSOCIATION: Fizicheskiy institut im. P. N. Lebedeva AN SSSR 
(Physics Institute im. P. N. Lebedev of the Soviet Acadeny 
of Sciences) 


SUBMITTED: August 30, 1956 


1. Ionosphere--Refractive properties 2. Atmosphere--Refractive properties 


3. Radio waves--Refraction 4. Mathematics--Applications 
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-” AUTHORS: Vitkevich, V. V. and Udal'tsov, V. A. 


TITLE: “Application of the Interference Radio-Reception for the 
Registration of Rapid-Changing Processes (Primeneniye 
interferentsionnogo radiopriyema dlya registratsii bystro 
protekayushchikh vo vremeni protsessov) 


PERIODICAL: Radiotekhnika i Blektronika, 1958, Vol 3, Nr 6, 
pp 784-793 (USSR) 


ABSTRACT: The registration of rapid-changing processes by means of 
radio-interference techniques can be done by means of an 
interferometer with two receivers, such as shown in Fig.1, 
or by the interferometer shown in Fig.e, Both these inter- 
ferometers register the interference in antiphase, The 
interferometer of Fig.l is simpler, but that of Fig.2 is 
preferable since the combining of the two input signals is 
done at the intermediate frequency, The measurements can 
also be carried out by the method of "mobile radiation 
pattern", such as described by Ryle or Little or by Vitkevich 
(Refs.6, 7 and 1). Block schematics of two interferometers 
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Application of the Interference Radio-Reception for the Registration 
of Rapid-Changing Processes 


of this type are shown in Figs.3 and 4, The above interfero- 
meters have a number of disadvantages and a novel equipment 
was therefore designed, The equipment was used by the 
Crimean Station of the Physics Institute of the Soviet Acad- 
emy of Sciences for the investigation of the distribution of 
the radio-brightness of Taurus-A during its lunar eclipse as 
well as in a number of other measurements, The interfero- 
meter is represented by the block schematic of Fig.5, in which 
the various blocks denote the following units: (1) antennas, 
(2) high frequency preamplifiers operating at 6.5 m and hav- 
ing a bandwidth of 4 Mc/s and a gain of 45 db, (3) 2-channel 
uartz-crystal local oscillator operating at 100 kc/s, 
a) a frequency multiplier which increases the frequency of 


1 channel to 34.2 Mc/s, (5) mixers, (6) a multiplier which 
increases the frequency of the end channel to 34.3 Mc/s, 

(7) a combining or adding stage, (8) an intermediate frequency 
amplifier operating at 11.75 Mc/s and having a bandwidth of 
Sfp =1 Mc/s, (9) a square detector, (10) an amplifier 


operating at 100 kc/s and having a bandwidth of 
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Af, 21 kce/s , (11) a linear amplitude detector, (12) a 


potentiometer and (13) a galvanometer. Functioning of the 
interferometer i3 analysed in some detail and it is concluded 
that the equipment can operate as a modulation interferometer 
(when using the second detector as a synchronous operating 
unit) or as a compensation interferometer (when both channels 
of the local oscillator operate at the same frequency). The 
equipment can also operate simultanzously as a modulation- 
compensation or a simple modulation interferometer; in the 
first case, the output quantity is proportional to the 
amplitude of the interference pattern, while in the second 
case the interference is registered without the DCO component. 
The above equipment can be modified into an interference 
polarimeter which can be used in the investigation of the 
degree and the nature of the polarisation of the radio rad- 
jation of various discrete sources (the Sun, solar spots, 
radio-stars), The polarimeter or the polarisation inter- 
ferometer is shown in the block schematic of Fig.6. It 
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Application of the Interference Radio-Recertion for the Registra*ion 
of Rapid-Changing Processes 


consists of the following units: 1) local oscillator; 2), 3) 
and 4) are the units for producing 3 local frequencies, fy : 


f5 and f such that fy - fy determines the modulat- 


jon frequency of ‘the polarised signal, while the difference 
f.- f5 determines the modulation frequency of the combined 


signal; 5) mixers; 6) a combining s tage; 7) an intermediate 
frequency amplifier; 8) a square detector; 9) an amplifier 
operating at the modulation frequency of the polarised 
signal; 10) an amplitude detector; 11) a potentiometer (a 
compensator); 12) a synchronous detector for separating the 
interference pattern of the polarised signal; 13) an ampli- 
fier operating at the modulation frequency of the combined 
signal (polarised and non-polarised); 14) an amplitude de- 
tector; 15) a potentiometer having a low depth of compensa- 
tion; 16) a galvanoneter which indicates the level of the 
combined signal; 17) a galvanometer which indicates the level 
of the interference of the polarised signal; the antenna 
Ay is polarised ju two mutually perpendicular directions 


and represents two independent systems; the antenna can be 
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Application of the Interference Radio-Reception for the Registration 
of Rapid-Changing Processes 


in the form of a paraboloid fitted with two independent 
mutually-perpendicular linear radiators, Each of the two 
systems of antenna A, can work independently with the 


second antenna, Ay ; waose polarisation coincides with one 


of the systens of A, . The polarisation interferometer was 
tested oxperimentally and the results are shown in Figs.7 and 
8, The curves of Fis.7 show she change in the power received 
by the two channels when the main plane of the polarimeter 
was rotated from QO to 180°; the input signal was partially 
polarised. Fig.8 represents the change of the phase of the 
interference lobe when the plane of polarisation was rotated 
py 90°. Tne paper contains 8 figures and an appendix; it is 
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Application of the Interference Radio-Recention for the Registration 
of Rapid-Changing Processes 


shown in the appendix that if the synchronous detector of the 
interferometer is replaced by a compensation-type detector. 
this should not lead to a decrease in the sensitivity of the 
modulation equipment, There are 8 figures and 9 references, 
6 of which are Soviet and 4 English, 


ASSOCIATION: Fizicheskiy institut AN SSSR im, P. N. Lebedeva 
(Physics Institute of the Soviet Academy of Sciences, imeni 
P, N. Lebedev) 


SUBMITTED: November 22, 1956 


1. Radio receivers - Intarfererce 2, Interferometers ~ Applications 
3. Radio receivers ~ Testing equipment 4. Radio receivers - 
Test resuits 
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AUTHORS: YVitkevich, V.V. and Kokurin, Yu.L. 


TITIZ: Jeasurement of the Phase and Amplitude Fluctuations of 
the Radio Waves Which Passed Through the Ionosphere 
(Izmereniye fazovykh i amplitudnykh fluktuatsiy radiovoin, 
proshedshikh skvoz' ionosferu) 


PERIODICAL: Radiotekhnika i Elektronika, 1958, Vol 3, Nr 11, 
pp 1373 - 1378 (USSR) 


ABSTRACT: For the purpose of this investigation, the ionosphere 
can be regarded as a screen which produces a certain 
amount of phase and amplitude modulation. It is therefore 
possible, by studying the modulation at a distance fron 
the screen, to investigate the behaviour and the structure 
of the screen itself. This can be done provided the 
following conditions are fulfilled: 
1) The length of the incident wave should be considerably 
smaller than the dimensions of the screen discontinuities 
(at metre waves this condition is always met); 
2) The depth of the phase modulation produced by the 
screen should be less than 1 radian. 
The problem can be studied by employing a double 
interferometer such as shown in Figure 1. This consists 

Cardl/6 of two similar antennae, spaced at a distance b. 
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If a plane wave impinges on the antennae at an angle « , 
the voltage at the input of the receiver [\p-1 (Figure 1) 
is given by Eq (1), where A is the wavelength, {, and 


lo are the electrical lengths of the cables between the 


antennae and the receiver, while »b is the base of the 
interferometer. The voltage at the output of the detector 
is proportional to the power at the input, as expressed 
by Eq 02). If the incidence angle a is varied, the 
output voltage of the receiver will describe an inter- 


ference pattern, which can be expressed by Eq (3). If 
the signal from the antenna system is applied to two 
receivers which are connected in such a way that the 
difference in the electrical lengths of their feeder 
cables is Al , the output voltages of the receiver are 
given by: 
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l 
A, = _]1 - cos 2rx| ; 
i Ct). 


1 
Ay = 5 [2 - cos 2y (x - x,)] 


If at the instant corresponding to a phase x, the 


intensity of the signal changes a certain amount, the 
increments of the receiver output voltages at the points 


X, are given by Eqs (5), where a is the relative change 


in the signal strength. If both amplitude and phase 

fluctuations of the stgnal are present, the increments 

of the output voltages’ can be expressed by Eqs (7). It 

is possible to solve Eqs (7) with respect to a and Ax. 

From Eq (7), it can be seen that the most advantageous 

arrangement of the interferomster is such in which the 

phases of the two output voltages differ by ww. ‘The above 
ie interferometer teahnique was employed to carry out some 
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measurements. The experimental equipment emplgyed two 
in-phase antennae operating a wavelength of A = 3.5m ; 


the antennae had an area of 59 2 and a beam width of 16° 
in the horizontal plane and 50 in the meridian’ plane. 
The distance between the antennae was 162.2 m so that the 
width of the main lobe of the directional pattern was 

74', The antennae were directed towards the radio stars 
Swan-A and Cassiopea. The receivers were the normal super- 
heterodynes operating at a frequency of 86 Mc/s. The 
intermediate frequency of each receiver was 9 Mc/s, the 
overall bandwidth was 0.2 Mc/s and the time constant of the 
output device was 7 - 9 sec. The results of some 
preliminary measurements are shown in Figure 2. The 
continuous curves in the figure correspond to the signal 

of the source in the absence of fluctuations, while the 
remaining curves illustrate the fluctuation effects. The 
curves can be used to determine the amplitude increments 
OA, and Ak, by the direct measurement of the peaks 
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in the figure. The values of Ax and a _ could be 
evaluated from Eqs (7). The distribution of the quantities 
Aa and a are shown in Figures 3 and 4, from which it 
follows that the average value of a is 0.2 and the 
average value of Aa is 1.6'. The distribution curve of 
the duration of the fluctuations is given in Figure 5, 
from which it is seen that the most probable value of the 
duration is 30 sec. The above values can be used to det- 
ermine the average phase gradient of the diffracting 

layer and this has a value of 85 x 1079 radians m- 


Also it is found that the average gradient of the electron 
density in the ionosphere is 85 x 10 em™@ m7, 


There are 5 figures and 8 references, 6 of which are 
English and 2 Soviet. 
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AUTHOR: Vitkevich, V.V. S0V/33-35-2-21/21 
TITLE: —Trelfth Ceneratrssembly of the URSI (Radio Astronomy) 


(Dvenadtsataya general'naya assambleya URSI (Radioastroro=iya)) 
PERIODICAL: Astronomicheskiy zhurnal, 1958, Vol 35, Nr 2,pp 313-320 (USSR) 


ABSTRACT: This is a repo~t on the 12%" general assembly of the URSI which 
took lace in Jolorado, U.S.A., from August 22 to September 5, 
1957. It contains a short index of the most essential lectures, 
and a list (collected by D.V.Korol'kov) of existent radio- 
telescopes and such being built of the western world about 
which there was reported at the assembly. 
There is 1 figure. 
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tc thea frequency dcoss not depend on the intensity and 4uratior 
ot the radio emission. Between the outbursts and tha chrome- 
apheri: fiares nus definits relation was stated. 
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AUTHORS: Udal'tsov,VeA-, and Vitkevich,V.V. $07/33-35-5-4/26 
SS 
TITLE: On the Intensity Distribution of the Discrete Source of Radio 


Emission, Taurus@A (0 raspredelenii tntensivnosti diskretnogo 
istochnika radioizlucheniya Telets~A) 


PERIODICAL: Astronomicheskiy zhurnal, 1958, Vol 35, Nr 5, pp 713-721 (USSR) 


ABSTRACT: The results of the present paper are already announced in 
[ Ref aj By the interferometric method on 3.5m the authors 
studied the distribution of radio brightness of Taurus-A during 
its occultation by the Moon on November 30, 1956. The observation 
method is described. The authors found a non-uniform distributi@m 
of radio brightness and non<-radial symmetry. The source of radio 
emission is elongated in the SE direction. The major and ninor 
axes of the region of radio emission and of the optical regior 
are determined and compared. The obtained results are discussed 
theoretically. The authors thank 5.B.Pikel'ner for the discussion 
of some questions. 
There are 5 figures, and 15 references, 9 of which are Soviet, 
3 American, 1 English, 1 Frencn, and 1 Dutch. 
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. AUTHORS: Jiteerich. Te" \Kuz'min, /Ae Dey 20-118 -6-11/43 
‘ Alomonovich, A. Ye., Udal/tsov, vy. A. 

TITLE: A Radio Image of the Sun on 3,2 cm Wave Length 


(Radi oizobrazhenlye Solntsa na volne 3,2 em) 


PERIODICAL: Doklady Akademii Nauk SSSR, 1958; Vol. 118, Nr 6, 
pp» 1091-1093 (USSR) 


ABSTRACT: In July, 1957, the construction of a new great radiotelescope 
which consists of a stationary parabolic reflector with a 

diameter of 31 m was begun on the Crimean station of the 
Institute of Physics jmeni P. N. Lebedev of the academy of 
Sciences of the USSR (Krymskaye stantsiya Fizicheskogo 
instituta im. P. N. Lebedeva AN SSSR). The geometric axis of 
the paraboloid is inclined by + 22° in the meridian plane 
which facilitates the annuel observation of the radio 
radiation of the sun in June-July. In July, 1957, the 
investigation of the two-dimensional distribution of the 
intensity of the radio radiation over the sun disk was started 
on the wave lengths 3,2 and 10 cm. For this work the radio- 

Card 1/3 spectrometers worked out by A. Y. ‘ Salomonovich and 
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A. D. Kuz'min were used. The occurring signal was modulated 
by means of ferrites and circular wave guides. The carrying - 
out of the measurements ig discussed in short. These 
measurements made possible the recording of the curves of the 
distribution of intensity of the radio radiation over the sun 
disk, i.e. on a series of subsequent strips the orientation 

of which approaches the north-south direction. The totality 

of these curves permits the construction of a two-dimensional 
image of the distribution of the radio brightness. The snall 
width of the diagram on the wave 3,2 cm makes possible the 
detection of a very detailed image of the distribution, i.e. 

a radio image of the gun, On the wave 10 a rather coarse image 
of the distribution is obtained because of the great width of 
the diagram. The radio isophotic lines of the sun on the wave 
lengths 3,2 and 10 cm are illustrated in several figures. In 


radio brightness occur in the diagram which is observed as a 

dazzling flash in the recording, With the wave length 3,2 cm 

regions with increased radio brightness are observed which are 
Card 2/3 distributed very irregularly over the disk. The position of 
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these regions is very similar to the position of the groups 
of the optic spots observed on the same days. The radio 
isophotes on the wave length 10 indicate the existence of 
active regions the position of which is also similar to the 
position of the optic spots and of the active regions with 
the wave length 3,2 cm. At present the measuring results ob- 
tained are exploited and compared to the optical data. 

There are 1 figure and 1 reference, which is Soviet 
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‘AUTHORS: Vitkevich, V.V., Panovkin, B192/ Eee suxhovey, A.G. 
TITLE: “te Structure of the Electron Non-homogeneities in the 


W Solar Super-corona 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1959, Vol 2, Nr 6, pp 1005 - 1007 (USSR) 


ABSTRACT: One of the authors (V.V. Vitkevich, Refs 1-3) carried 
out some investigations of the solar super-corona during 
1954-1958. However, his observations gave comparatively 
little information on the form of the scattered source. 
In the following the results of additional observations 
are represented. The investigations were carried out at 
the Krymsimya stantsiya FIAN (Crimean_Astronomi s i 
at the wavelength of 5.8 m by means of two radio- 
interferometers. Systematic observations were carried out 
during the whole of June, 1959. During this period the 
solar activity was comparatively stable and did not 
disturb the radiation from a source in the constellation 
of Taurus. A curve showing the intensity of the radiation 
from the source (which was covered by the solar-corona) 
Cardl/3 is shown in Figure 1. It is seen (Curve 1) that the 
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intensity decreased considerably on June 8; later, the 
intensity dropped further and reached a minimum value 
between Jwre 14 and 16; further, the intensity increased 
and, beginning from Jume 24, it became constant. However, 
if the interferometer was oriented from East to West 
(Curve 2 of Figure 1) the intensity of the radiation 
followed a different pattern. At the Serpukhovsiaya 
radiofizjcheslaya stantsya FIAN (Serpukhovo Radio-physics 
Station) it was possible to carry out the measurements 
at the wavelength cf 3.5 m. The observations were done 
during mornings and evenings by employing an inter- 
ferometer having a base of 320 m. The results obtained 
permitted the plotting of a curve showing the variations 
of the relative modulation depth during the morning 
measurements (Figure 3). The evening observations produced 
only a few points; these are denoted by crosses in 
Figure 3. 
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The Structure of the Electron Non-homogenSt? 22483 82 the Solar 
Super~corona 

There are 4 figures and 6 Soviet references. 


ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR 
(Physics Institute imeni P.N. Lebedev of the Ac.Sc., USSR) 


SUBMITTED: December 7, 1959 Y 
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SOV/109-4~1-3/30 


' AUTHORS: Vitkevich, VY. ¥. and Kokurin, Yu, L. 


TITLE: Investigaticn of the Winds and Non-tmiformities in the Iono- 


sphere by Radio-Astronomical ilethcds (Issledovaniye vetrov i 
necdnercdncstey v ionesfere radioustronomicheskin metodom) 


Sree Gee 2h na aes j elektronika, 1959, Vol 4, Nr 1, pp 17-20 
USSR 


ABSTRACT: The investigations deacritsd were carried out by means of 
an equipment censisting of 3 antennas and 4% receivers (see 
Fig.i)., The antennas were identical and, in the meridian 
plane, they had an inclination angle of 6 = 49.5° . Each 
antenna was in the form cf a parabolcidal reflector with a 
square aperture Laving an areca cf 170 m° , The width of the 
directional pattern of the ant<+nna was 21° and the focal dis- 
tance of the parabolcid was 6.7 m, A half~wave dipole was 
Situated in the focus cf each refiector and at a distance of 
0.2 X from it was situated a half-wave reflecting dipole, 

The 4 receivers were situated in the same place, Each re- 
ceiver comprised a 2--stage high-frequency amplifier, a hetero- 
dyne, a mixer, a 4-stage intermediate-frequency amplifier, a 
detectcr, a 2-stage DC push--pul® amplifier and a registering 
device. @he intermediate frequency was 10 Mc/s and the band- 


width cf the reseiver wage O.4 Mc/s, The anode and heater 
Card 1/3 . ia / 


sax: 


Eyae) oi Se 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120008-5" 


"APPROVED FOR RELEASE: eeiealevoe: CIA-RDP86-00513R001860120008-5 


et er a Ee si aE ES BeSeske SRR pbeelses aries aes see irainree ceed SUSIR SS = Seats pices siresibee Zt SP FEAR ALS EIR Sie ROR ee eee Oe PRS ete ee 


SOV/109-4-1~-3/30 


“Investigation ef the Winds and Ner-Uniformities in the Iono- 
sphere by Radic--Astronomical Methods 


supplies cf the receivers were atabilised. The equipment was 
used to carry cut the measuremente on the radio stars in the 
constellations of Cygnus and Cassiopeia, The measurements 
were done at a wavelength cf 6 m during December 1954 and 
April 1955. The recordings obtainec were in the form shown 
in Fig.2. From such recordings it was possible to determine 
the magnitude and the direzttion of the wind velocity in the 
ionosphere, the welerity wv and the direction B' could be 
evaluated fron #as.(1), where the meaning of various symbols 
should ce clear by referring to Fig.i. For the West-—East 
velocity ccinponent, it was necesssry to determine a correction 
and this was found to be of the order of 20 m/s. The results 
of the measurements can be summarised as follows: during 15 
minutes on 9, 12.5+ it was fcund that the velocity was 70 m/s 
and B = 250°: later. the velocity increased rapidly to 
90 m/s and B was about 40° for a duration of 6 min; on the 
19.12,54 the velzcity was 90 m/s and 6 = 280° ; these values 
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‘Investigation of the Winds and Norn-Uniformities in the Ionosphere by 
Radio-Astronomical Methods 


were constant during 13 minutes, on the 2.4.55 the velocity 

was 85 m/s and 6B = 150°; the values were constant during 

12 min, The recordings were also used to determine the dimen- 
sions of the diffraction spots and it was found that for the 
direction A,A») the spots had lengths of 1200, 2500 and 2000 m 
for the abové 3 cases. respectively. The paper was read at 

the Colloquium of the Oscillation Laboratory of the Physics 
Institute of the Soviet Academy of Sciences on the 8th Feb- 
ruary, 1956. The paper contains 2 figures and 10 English 
references. 


ASSOCIATION: Fizichesk1y institut im. P, N. Lebedeva, AN SSSR 
(Physics Instituve jmeni P. N. Lebedev, Academy of Sciences 
USSR) 


SUBMITTED: May 18, 1957. 
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AUTHOR: Vitkevich,V.V. 307/33-36-1-30/31 
BE estes thesis Be, 
TITLE: Symposium on Radio Astronomy in Paris on July 30 ~ August 7,1958 


PERIODICAL: Astronomicheskiy zhurnal, 1959,Vol 36,Nr 1,pp 194-198 (USSR) 


ABSTRACT: This is a report on the radio astronomical symposium 1958 in 
Paris. Soviet delegation: v.V.Vitkevich (FJAN), V.A.Sanamyan 
(Byurakan Astronomical Observatory), I.G.Moiseyev (KRAO). The 
author describes the radio astronomical station in Nancy. In addi- 
tim to theahove scientists, B.N.Panovkin and Y.1.Alekseyev participated 
in the talks. . In the discussion V.AUdal'tsov, Ae 
Kuz'min, and A.Salomonovich are mentioned. 


SUBMITTED: October 15, 1958 
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ipTaoRS:  Vitkevich,V.¥., and Panovkin,B-N- SOV/33-36-3-22/29 
‘ TITLE: On the Question of the Structure of the Monuniformities of the 


Solar Supercorona 
PERIODICAL: Astronomicheskiy zhurnal, 1959, Vol 56,ur Sepp 544-546 (0558) 


ABSTRACT: This is 4 report on the observations carried out on June 13,1957 
in the radiophysical station of the FIAN in the Serpukev . The base 
of the observations 745 the scattering of radio waves emitted by 

the Crab nebula at the nonuniformities of the solar supercorona, 
when the latter covers the Crab nebula. The distribution of in- 
tensity of the emitted and scattered waves leads to the statement 
that the nonuniformities of the supercorona have the form of 
oblong streams running nearly radially. It is possible that the 
nonuniformities run along the lines of force of the magnetic 
field of the Sun. On the published results it was reported partly 
in December 1957 at the extended full assembly for radio 
astronomy, and completely on May 15, 1958 in the colloquy of the 
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On the Question of the Structure of the SOV/33~36-3-22/29 
‘Nonuniformities of the Solar Superccrona 

sector of radio astronomy of the Physical Institute imeni 
P.N. Lebedev. 

There is 1 figure and 1 Soviet reference. 


ASSOCTATION: Fizicheskiy institut imeni P.N. Lebedeva Akademii nauk SSSR 
(Physical Institute imeni P.N.Lebedev of the AS USSR) 


SUBMITTED: August 15, 1958 


Soe 


APPROVED FOR RELEASE: 09/01/2001 CIA-RDP86-00513R001860120008-5" 


noses "APPROVED F 
peices Bi tac nlbeah tte 09/01/2001 CIA-RDP86-005 
PUSS ERAN ERS pid eqs e ras est: - 


Fe SRy AT we e 


13R001860120008-5 


85978 


5 /141/60/003/004/003/029 
» 94,9300 £032/E314 
AUTHOR: _Vitkevich» v.V. 


Vitkevic’s —+— 
TITLE: The Structure of frreguiarities and the Regular 
Magnetic Field of the ‘Solar Supercorona 


PERIODICAL: Izvestiya vy sshikh uchebnykh zavedeniy,s 
Radiofizika, 1960, No. ‘, PP- 595 - 605 


TEXT: This paper was first read at 4 meeting of the Commission 
for Solar Studies (pulkovo, Mays 1959). 

The present paper 15 concerned with the observations carried 
out between 1951- 958 at the Krymskaya nauchnaya stants FIAN 
(Crimean Scientific Station of the physics Institute ne 

AS USSR). These resuits were first reported by the present 
author in Ref. 1. These observations indicate that the super~ 
corona contains anisotropic jrregularities and that the scat~- 
tering of radio waves is also anisotropic. Jt was found that 
the scattering of radio waves was different for interferometer 
pases having aifferent orientations. The work was carried out 
on 3.5 and 5.8 m. The most reliable results were obtained in 
1958 on 5.8 m, when the supercorona overlapped the Crab_nebula: 
The interferometer bases were in the east-west, 
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arities and the Regular Magnetic Field 


The Structure of Irregul 
of the Solar Supercorona 


~west directi 
scattering ang 


ons. The present paper 

les which follow from 
The method employed 
The 


north-east, and south 
gives a calculation of the s 
observations for these 
was described previously by the 


1958 observations are su 
M:J denotes the amplitude of the observed interference pattern 


during the eclipse measured relative to the amplitude outside 
the eclipse, Mo is the modulation depth for a given base D 


outside the eclipse, and 29,5 is the scattering angle. 


Fig. 1 plots the angle of § 


function of the distance from 
(1958, A = 5.8 m). The curves 
phase of the eclipse; curves marked 2 
of the eclipse: The continuous curve 
angle of 14 to the north-south line an 
for the base in the east-west direction. 
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d the dotted curve is 
Fig. 2 shows the 
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$/141/60/003/004/003/019 
E032/E314 
The Structure of Irregularities and the Regular Magnetic Field 
of the Solar Supercorona 


apparent dimensions and the form of the Crab nebula for different 
distances from the Sun (first phase of the eclipse). The point 

C is the centre of the solar disc. As can be seen from Figs. 1 
and 2, the outer boundary of the source of the radiation has a 
very elongated form for large r . Such an anisotropy in the 
scattering can be explained by assuming that the irregularities 
are in the form of "rays elongated in the direction of the‘ 


: lines of forse. Fig. 3 plots the angle o, between the 7 


vertical and the direction of the major axis of the scattering 
ellipse as a function of xr. The continuous curve was obtained 
theoretically for a radial structure of electron irregularities. 

The theoretical curve was obtained by assuming that the major 

axis of the ellipse is perpendicular to the radial direction. 

An integral equation is set up for the scattering of radio »/ 
waves on radial irregularities in the form of rays and a 

solution of this equation is given. Since the irregularities 

are now shown to be anisotropic, this fact must be taken into 

account in calculations on the effect of the supercorona on 
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the apparent dimensions of active regions on the Sun, The paper 
is concluded with an estimate of the regular magnetic field in 
the supersorona and it is shown that at distances of 10-3C solar 
radii the field may be of the order of 


lk 


10 ~ 10"? Oe, In view of the existence of a constant magnetic 
field in the neighbourhood of the Sun,it is quite possible that 


there are magnetic traps which capture electrons and protons, 
similarly to the terrestrial magnetic traps. There are 
5 figures, 3 tables and 7 Soviet references, 


ASSOCIATION: Fizicheskiv institut imeni P.N. Lebedeva AN SSSR 
(Physics Institute imeni P.N. Lebedev, AS USSR) 


SUBMITTED: February 16, 1960 
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.. » 31700 $/141/60/003/03/001/014 
AUTHORS: Vitkevich, v.V. and ictvapankee tate 


' TITLE: Radio Image 9 the Sun\6n 3 cm Wavelengths 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy; Radiofizika, 
1960, Vol. 3, Noe 3s PP 351 - 366 
ons have been carried out of the solar radio 
emission on 3-2 cm, uging the 31 _m fixed radio telescope’of the 


Crimean Scientific Station FIAN. igure la shows 6 radio image 

of the sun on 3.2 cm July 22, 1957), which was obtained with this ' 
radio telescope. The’ numbes indicate the aerial temperatures in va i 
thousands of degrees: The dotted curve indicates the pboumary of 4 
the optical disc of the sun- In order ; 

the brightness temperatures they should be multiplied by three. 4 
Figure 1b, shows the 21 cm image obtained by the Australian workefs 
(8.5 x 10 °K = 1 unit). The Latter picture was obtained on the same 
day. There is a close connection between the two images, in . 
particular, both include three well-defined regions of enhanced 
emission. Figs- 2a and 2b show the corresponding images for July 18, 
1957- Again, there is a general correspondence between this picture 
and the picture shown in Fig- 2b, which was obtained on 21 cm. 

Figs. 3a and 3b show further images on the two wavelengths obtained 
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Radio Image of the Sun on 3 cm Wavelengths £032/E314 
on July 21, 1957. Table 1 gives detailed information about the : 
characteristi five dates between July 18 
and July 25, both on 3 cm and 21 cm. Tt is shown that the regions 
of enhanced intensity of radio emission of the wavelength region 
between 1.5 cm and 21 cm are, in the majority of cases, optically 
thin. Data are reported on the displacement of the effective centre 
of solar radio emission (Fig- 2). Fig. 7 shows a comparison between | / 
the displacements of the effective centres of solar radio emission fl 
on 3-2 em and 1.6 cm in January, 1958. The maximum displacement of ¥ 
the effective centre during that period was found to be 5.5' on 3,2 cm 
and 2' on 1.6 cm. The average ratio of the displacements 
Ar, o/h", 6 was found to be 2.6, from which it follows that the 


corresponding ratio of the brightness temperatures should be between 
1 and ~ 4 , depending on the optical thickness 7 - A consideration 
of the radio images obtained on 3-2 cm in 1957 and 1958 (Figs. 10-12) 
shows that the form of the radio isophots into which the solar disc 


can be jnscribed chang 
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Radio Image of ‘the Sun on 5 co Wavelengths’°?7/ =>" 
radio-isophots from a circle is governed by coronal condensations 
and the radiation pattern of the radio telescope. The maximum 
deviation of the isophots from a circle is observed in the region vA 
near the Equator. The paper is concluded with a report on the 
polarisation data obtained with the above equipment. In Figs. 10-10d, 
the differently shaded areas have opposite polarisations. These 
polarisation data indicate the presence of circular polarisation over 
the areas of enhanced intensity. There are 12 figures, 1 table 
and 8 Soviet references. 


ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva AN SSSR 
(Institute of Physics im. P,N. Lebedev of the 
Acedce, USS) 


SUBMITTED: January 14, 1960 
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S0V/33-37-1-5/32 


AUTHOR: Vitkevicn, V. V. 
oe eNO TAL ELLEN Pe Ot Ginigecs 
TITLE: Observations or the Solar Upper Corona Between 1951 and 
19538 
PERIODICAL: Astronomicheskly churnai, 1906, Vol 37, Ne 1, pp 3-42 _ 
(USSR) 
ABSTRACT: ™n three of nis previous papers published in 1958 and 


1959, the author concluded that the size of the solar 
upper corona varies with the ll-year cycle of solar 
activity. In the present paper he discusses in de- 
tail, observations of the radio waves emitted from 
the Crab nebula during its oceultations by tne corona. 
The observations were made at the Krym station of the 
Physics Institute of the Academy of Sciences with a 
radiointerferometer whose base line varied from 410 

to 731 meters. The quantity 2 J recorded for every 
year from 1951 to 1958, and called? "the angle of 
scattering, 13 a measure of tne electron density 
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' Between 195i and 1958 SOV, 22-37 -1-5/32 
ot the corona at a given distance trom the sun; it 3 
given in 16 tabies. The observations are grouped 
according to whether they are cn the preceding or on 
the rollowing aide of the sun; the corresponding 
distanges from the solar disk ere ry and P,- Then, 


the degree or asymmetry of the upper corona is 
~ 2(r5 - ri)/ (v5 + ry). When ig plotted as 


funetion of 43f +r), it appears that during the 
24 Qee 6 
4 


m4 

minimum of sciar activity the assymetry is greater 
for outer portions of the uppes corona than for its 
inner portions; the reverse occurs during the maximum 
aetivity. Furthermore, the gize of the upper corona 
4g much greater during the maximum than during the 
minimum activity. Finally, the average electron 
conéentration is 1.7 times greater during maximum than 
during the minimum. The autnor concludes that i 
one nalf-year, matter thrown out from the sun reacnes 


distances up to 20 solar radii, and disagrees with 
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A. Hewish whose conclusion was that the upper corona 
is formed by evaporation and lonization of particles 
falling down toward the sun. However, he admits the 
possibility that plasma eventually returns to tne sun. 
There are 6 figures; 19 tables; and 6 references, 5 
Soviet, 1 U.K. The U.K. reference 1s: A. Hewish, 

A. Report at tne Symposium on Radio Astronomy, Paris, 
August, 1958. 


ASSOCIATION: Lebedev Institute of Physics of the Academy of Sciences 
of USSR (Fizicheskiy institut imeni P. N. Lebedeva 
Akademii nauk SSSR) 


SUBMITTED: May 1, 1959 
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1. Fizicheskiy institut im. P.N.Lebedeva AN SSSR. Predstavleno 
akademikon V.A.Kotel'nikovyme 
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AUTHORS: Vitkevich, V.V. and Gor el oea/ Ent 


TITLE: Dynamic Spectra and Principal Characteristics of 
Short-duration Peaks (Pips) in Solar Radio Emission |2~ 


PERIODICAL: Astronomicheskiy zhurnal, 960, Vol. 37, No. 4, 
pp. 622 - 630 


TEXT: The observations reported in the present paper were carried 
out at the Krymskgya nauchnay stantsii FIAN (Crimean Scientific 

_ Station of FIAN). The multichannel radiospectrograph, described 
by the first of the present authors et al in Ref 1, was employed. 
The existence of well-defined types of peaks and also groups of 
peaks was established. Two types of peaks were detected, namely, Kv 
narrow~band (P,) and wideband (P,) . Figure 1 gives the histo- 


grams of the duration of the peaks on 140, 107 and 77 Mc/s, 
respectively. <A further type of peak is denoted by L and has 
a relatively long duration. Other effects detected consist of 
the appearance of groups of peaks which are classified as P, 


, 1, 
(narrow-band groups consisting of narrow-band peaks), P (wide- 


Rand  pgaks forming wideband groups) and, finally, ey (narrow-band 
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Dynamic Spectra and Principal CharackQp24eaed 


Peaks (Pips) in Solar Radio Emission 


of Short-duration 


peaks independent of each other and forming a wideband group). A 
detailed classification and description of all these types is 


given. 
and 10 show typical Py 


A typical L record is shown in Fig. 5, while Figs. 8 
, P_ ahd P. 


records. The principal 


characteristics of the tariou$ types of’ peaks in the metre range 


are summarised in the following table: 


I/I, ts “Av Vv v' 
6 Mc/s Mc/s km/s 


-17 “~0.1c 


1/30 ¢4 - ae 
2/60 270 ~20-+20 ~0.1lc 
1/60 ~20 - z 


5-6 270 -3 - -20 107-0.1c 
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Pelarization 
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32% of case? 
No data 
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Dynamic Spectra and Principal CharackQpe4Paed of Short-duration 
Peaks (Pips) in Solar Radio Emission 


In the above table, I/I is the intensity expressed as a 


fraction of the intensity for an undisturbed Sun, ‘© is the 
duration, Aw is the bandwidth, V is the frequency drift 
velocity, V' is the velocity of the corresponding motion of 
the disturbing agent through the solar corona subject to the xX 
condition that the emission takes place from the level n = oO. 
There are 10 figures, 1 table and 7 references: 4 Soviet and 


3 English. 

ASSOCIATION: Fizicheskiy institut im. P.N. Lebedeva 
Akademii nauk SSSR (Physics Institute im. _ 
P.N. Lebedev, Academy of Sciences of the USSR) 
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AUTHOR: Vitkevich, V. Vv, 


Reams mee Be ar ce oy, A eee EER, 
TITLE: Radio Astronomical Observations of Moving Clouds of 
Plasma in the Solar Supercorona 


PERIODICAL: Astronomicheskiy zhurnal, 1960, Vol.37, No.6, pp.961-968 
TEXT: It is now well known and reasonably well explained that 


increased as a result of scattering of radio waves by irregularities 
in the supercorona. Usually, observations Carried out over a few 
hours do not show any rapid changes in the intensity of the 

angular dimensions of this source during its occultation by the 
solar supercorona. However, in isolated cases this regular 
behaviour is not followed. Such cases were reported by the present 
author in Refs. 1 and 2. Thus, when the angular distance between 


to the Crab nebula. An analogous effect was observed by 


Australian workers (Ref.3). In the present paper an attempt is made 
to provide a possible mechanism for this effect and to deduce 
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Radio Astronomical Observations of Moving Clouds of Plasma in the 
Solar Supercorona 


certain predictions capable of empirical verification, The effect 
is explained by the screening of the source of radio emission by a 
plasma cloud moving in the supercorona, It is estimated that 
possible velocities lie between 2500 and 15 000 km/sec. The 
screening of the source may be due to 1) absorption of radio waves; 
2) refraction; 3) scattering. The relative importance of these 
effects is estimated. If the cloud absorbs the radio waves, then 
the electron concentratio should be between 5 x 105 and 5 x 107 at 


temperatures of 10 to 10° deg, If it is assumed that the 
reduction in the intensity is due _to refraction, then the electron 
densities should be 106 — 107 cm7?, Thus, if refraction is in fact 


responsible for this effect, then the reduction in the intensity can 
be explained by the presence of a Symmetrical plasma lens with a 
Characteristig paetcal dimension of 0.5 x 106 km and an electron 
density of 10° ~ 19 cm?, Finally, if there is scattering of radio 
waves in the Plasma cloud, then electron concentrations should be 
1700 to 1.7 x 109 cm7) for irregularities in the range 1-10 km, 


Turbulent motion may give rise tu such irregularities which could 
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Solar Supercorona 


possibly be maintained by the magnetic field. It is estimated that 

the number of ejections of the above type from the Sun as a whole 

is about 10 per hour. It is possible that the plasma clouds are 

in fact corpuscular streams whose geophysical effects are 

relatively well known. Further research is necessary in this ‘s 
connection, There are 2 tables and 6 references: 4& Soviet and 

2 non-Soviet, 
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AUTHORS: _Vitkevich, VeV¥o, Kuz'min, A.Do, Sorochenko, R.L., Udal'tsov, VA. 


TH ae a be Fo 


“ , v 
TITLE: Radioastronomical Observations of the Second Soviet Cosmic Rocket 
‘ EKA Oe 


\ 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 1, pp. 85-88 


TEXT: The frequently used method of radiointerference was employed for observing 
radio signals of the second Soviet cosmic rocket. The angular coordinates of the 
container were measured by means of the scientific instruments, furthermore the 
power of the signals received and its variations with time. A buzzer signal 

Was used because of the increased stability of the instruments, the first and 
second heterodyne were stabilized by means of quartz. The distance between the 
antennas of the radiointerferometer, which were directed to the east, was 

175.9 m; The angle between the perpendicular on the line connecting the 
antennas and the direction to the signal source was measured by means of the 
radiointerferometer. Formula (1) is given for the determination of this angle, 
and formula (3), in which the Doppler effect is considered, is derived for the 
azimuth of the signal source. The radiointerferometer is adjusted according to 
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the intensity of cosmic radio sources. This system permi’.sed exact determination 
of the moment at which the Soviet rocket hit the Moon, as well as of the place 
at which the container is located. Fig. 1 shows a copy of the recorded signal in 
the final stage of the rocket's flight to the Mcon. It is shown that the 
recording lost its sinusoidal character (caused by interferences) as soon as the 
container hit the Moon. The rocket reached the Moon on September 14, 1959, 

Oh2 min 22 sec. The place of the container was established from formila (3) 
and is shown in Fig. 3. The power of the signal received was determined by 
comparing it with the intensity of the cosmic radio source of Cygnus-A, Fig. 3 
further illustrates recordings made during the last days before the arrival of 
the rocket on the Moon. Periodic intensity variations of 45 seconds, 45 minutes, 
and 10 © 13 minutes were observed. In thia connection the authors refer to the 
periodic variation in the orientation of the container and to the Faraday 

effect detected in the ionosphere. There are 3 figures, 1 table, and 8 references, 
7 of which are Soviet, 
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of the moon and the planets. By means of radio measurements on the 8 mm 

wave. A. Ye. Salomonovich observed that the part of the Venus irradiated 

by the sun is hotter than that wich is not irradiated. Radar studies on 

the Venus are found to be important and necessary. On the basis of such C 
studies of the Akademiya nauk SSSR (Academy of Sciences USSR) it can be 

assumed that the period of rotation of this planet is about 11 days. 
Radioastronomy offers wide possibilities for studying the moon and its 

surface, The data on moon and planets are of great use for space ‘travel. 

The program of the laboratory provides for further studies in this field. 

There are 2 figures, : 
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TITLE; Results of radio-astranomical observations obtained 
with Soviet Space rockets 
Akademiya nauk SSSR. Iskusstvenn @ sputniki Zemli 
FERTODICAL: yo*s' io ecu, 1961, pp, 23-31. 79° 9P ? ; 
TEXT: An important Problem in satellite and rocket 
experiments is the determination of the coordinates of the Space 
vehicles. Since the satellites and rockets usually carry a 
stabilized transmitter, the problem is reduced to the determination 
adio source and is analogous to the radio- 
the determination of the angular 
Sources, Sueh determinations are usually 
~interferometer method, The present 
ethod in the observation cf the radio 
» Second and third Soviet spare rockets, 
nomical methods has enabled them to measure 
Signals as well, The observations were 
Mc/s. The apparatus and the “xperimental 
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method employed are described by the present authors in Ref,1 
(Radiotekhnika i elektronika, 1961), The impact of the second 
Space rocket container on the lunar surface oecurred on September 
14, 1959, at O hr 02 min 22+] sec (this time is corrected for the 
time of propagation of the signal). The selenographic coordinates 
of the centre of the region of impact were found to be; 
latitude 30°, longitude ~3° (crater ar During the 
observations o use was made of 
antennas with It is clear from the 
quasi-sinusoidal" intensity 
also faster changes, which 
e container, The period 
rst and 40-60 sec for the 
Comparisons of the records of Signals from Soviet 
Space rockets with those for known discrete sources of radio 
emission were used to estimate the intensity of the Signal 
throughout the entire period of observations. The Cyg A source 
was used for the comparison. Figs. 4 and 5 show the variations in 
the intensity of the signals (slow component) in units of the 
power reduced to an isotropic emitter at the distance of the 
Card 2/8 
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rocket. A consideration of these curves shows that in addition to 
the fast changes mentioned above there were also slower variations 


Results of radio-astronomical eee 


was a period of 45 min, reducing to 10-13 min. These changes may 
be due to the rotation of the container and the Faraday effect in 
the earth's atmosphere, In the case of the third rocket antennas 
with both horizontal and vertical polarization were employed, 
Typical records are reproduced, Analysis of the intensity records 
with two mutually perpendicular polarizations showed that there was 
signal fading on October 4, 5. 6, 12 and 17, 1959, with a period 
of about 3 min. In additicn there was a Signal variation reducing 
the amplitude to about 50% which had a period of about 1.5 min, 
These variations are apparently due to the rotation of the 
automatic inter-planetary station. There was some evidence that 
there was a further variation with a period of 20-30 min, and this 
may be due to the Faraday effect, The energy flux p was 
calculated from the expression 
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where j is the energy flux from a discrete Source with a 
cont inuous Spectrum, Af is the bandwidth of the receiver used to 
record the discrete Source, and m is the ratio of the space. /] 
rocket to discrete-source Signal. The emitted power P was 
leul : 2 
caiculated from P = p&tr 


where R is the distance from the earth (isotropic source emitting 

equally in both Polarization components), 

There are 7 figures and 7 references; 2 Soviet and 5 English, 

The four most recent English languages references read; 

Ref.4: p, Moore, Nature, V.184, 502. 1929, 

Ref.5: H.P. Wilkins, Nature, V.184, 502, 1959, 

Ref.6: G. Fielder, Nature, V.185, 11, 1960, 

Ref.7: G. Whitfield, Paris Symposium on Radio Astronomy, Stanford, 
California, 1959, p. 299, 
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TITLE: On the influence of the supercorona on the radio 
emission received from the Sun 


PERIODICAL; Izvestiya vysshikh uchebnykh zavedeniy, Radiofizika, 
1961, Vol.4, No.3, pp.415-424 


TEXT: Occnlations of Taurus A have indicated inhomogeneities in 
the electron density of the supercorona from 4,5 to 30 Ro. 


‘ _ considerably, Previous calculations, allowing for this 

: scattering, have ignored two factors: (a) the scattering regions 
in the supercorona are at a finite distance from the active 
regions of the solar surface; (b) the inhomogeneities are not 
isotropic, The present article allows for both of these 
effects, It is assumed that the inhomogeneities are radial in 
form, i.e. the scattering function YD (x) is a function only 

of x - the distance to the centre of the Sun. The authors 
consider first the results obtained in earlier work (Ref.10: 

Izv. VUZ, Radiofizika, 3, 595 (1960)) for scattering regions which 
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are at an infinite distance from the Sun, 


P2(r,) 


a ~ 


relation between and YD 2(x) 


x dx 2 


WW? (r,) = | W(x) 


cosa f/xt—ri MY 


Here, h is the scattering angle and 


‘this result to give 


ni Cap ail 
p? = f W(x) a dx, 


#1 
where 
Source-receiver distance, 
are at infinity implies that 


rl) is the minimum 
‘distance from the Sun to the line of sight, 


R} is the finite distance to the source and Ro 


E133/E435 


These results gave a 


(1) 


sa 


The authors modify 


(7) 


is the 


The assumption that scattering regions 
one is dealing with plane waves, 


Hence, assuming that these regions are at finite distances is 


equivalent to assuming spherica 
(Ref.10) it was assumed that 
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In the earlier paper 
This is taken over to 
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the case of spherical waves. It impli-« that 
“V (x) & “Mo /xB (n>0O). where man -~ (1/2) Fur.:tion3 of the 
form: N 
gol 
(x) « > = 
hi 
G&.b x * 
tal 
rae 
may aiso be used. Fig.2 shows the variation of £7 with x/Re 
for four values cf m. Praiiminary results indicate shat mel 
up to distances of 20 Rez - This shows that the Lswer layers of 
the super-:orona {below 5 R 9) have a relatively smali effect on the 
scattering. Values ar+ given in the articie ror the 


coefficient 5 which represents the square of the attenuation 
coefficient for the scattering (due to the fintte distance of the 
scattering regions from the source). It is assumed that n = 3. 
ccording to the position assumed for the sour*e. 3% +3 found 
to vary by a factor of V2 x 107°, On the basie of their theory, 
the authors talsulate the apparent angular dimensiens of active 
solar regions for three wavelengths (3.5 m. 5.8 m and l2 m) » They 
point out, however. that no great importance should be attached to 
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